The PpT experiment at the Paul Scherrer Institut has determined the three polarization components of positrons from polarized muon decay simultaneously with the same apparatus by making use of three different effects (spatial and temporal dependence of annihilation-in-flight with polarized electrons and muon decay asymmetry). The use of a stroboscopic method greatly reduces systematic errors. The energy dependence of the transverse polarization component PT1, which lies in the plane spanned by muon-spin and positron momentum, yields the low energy parameter 17 and thus an improved modelindependent value of the Fermi coupling constant.
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A non-zero value of the transverse component PT*, which is perpendicular to the above mentioned plane, would be the first A possible transverse polarization would be detected as a harmonic time dependence of the annihilation rate for a given detector pair.
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Experimental results
The data of our first data taking run in fall of 1999 have been analysed, and preliminary results are given here. The time distribution of the annihilation events contains two effects:
1. Since the accepted decay positrons are emitted into a cone whose axis coincides with the symmetry axis of the apparatus and is perpendicular to the precession plane of the muon polarization, there is a small remnant @R effect (i.e., a time-dependent rate variation due to the decay asymmetry with respect to the precessing muon spin). This effect depends on the azimuthal angle of emission cp of the positron and yields time zero, i.e. the position of the precessing polarization vector P, of the muon.
2. The effect due to a possible transverse polarization PT, in contrast, does not depend on 'p, but only on the relative orientation of PT and the electron polarization in the magnetized foil. This measurement yields the absolute value of PT, Both PT~ and PT* are consistent with zero at the present precision (see Fig. 3 ). Here the question arises: Could we have detected a nonzero signal if there is a nonzero transverse polarization? The answer is yes: By making use of the fact that positrons hitting the magnetized foil off the 'symmetry axis have a component of the longitudinal polarization in the direction of the electron polarization or opposite to it we can simultaneously measure the longitudinal polarization. The preliminary result is PL = 1.09 f 0.15.
From the energy dependence of PT, and PT~ limits on the scalar coupling constant g& were obtained by taking into account that gLv x 1, and by assuming only one additional, exotic'interaction.
These limits are displayed in Fig. 4 , together with the limits obtained from a general analysis of 9 p decay experiments [2] . By definition, [g&I 5 2.
